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Orf Virus Infection in Humans — New York, Illinois, California, 
and Tennessee, 2004-2005 


Orf virus is a zoonotic parapoxvirus endemic to most coun- 
tries in the world and is principally associated with small 
ruminants (e.g., sheep and goats). Human orf infections 
appear as ulcerative skin lesions after contact with an infected 
animal or contaminated fomite. This report summarizes the 
epidemiologic and laboratory investigations of four sporadic 
cases of human orf infection, emphasizing the temporal asso- 
ciation between human lesions and skin trauma or recent flock 
vaccination with live orf vaccine. This zoonotic infection shares 
clinical manifestations and exposure risks with other, poten- 
tially life-threatening zoonoses (e.g., cutaneous anthrax) and 
is likely under-recognized because of a lack of clinical suspi- 


cion and widely available diagnostics. Barrier precautions and 


proper hand hygiene are recommended for the prevention of 


orf virus infection in humans. 

Case 1. On March 1, 2004, a woman aged 51 years from 
upstate New York noted an area of erythema approximately 
4 mm in diameter on the middle finger of her right hand. 
During the next several days, the lesion evolved into a clear, 
solitary vesicle with surrounding erythema. On March 12, 
she visited her family physician, who prescribed penicillin and 
warm water soaks. The patient did not recall any trauma, 
including animal bites, although she regularly cared for goats 
on her family farm. She reported having bottle-fed a kid goat 
with a sore on its mouth approximately 1 week before the 
appearance of the lesion. 

The patient did not improve and, on March 15, she went 
to a local hospital. The lesion on her finger had progressed to 
2 cm in diameter with a 3—4 mm central white ring and 
umbilication. Her examination was otherwise unremarkable. 
At the hospital, the ulcer was debrided and a serous/ 
gelatinous material was extracted. Routine bacterial cultures 
were negative. The patient was treated empirically with 


ciprofloxacin and amoxicillin-clavulanate. 


On March 22, after discussion with local veterinarians, she 
contacted the New York State Department of Health to 
inquire about diagnostics for orf virus infection. Specimens 
collected on March 15 were forwarded to CDC and deter- 
mined to be positive at both genus (Parapoxvirus) and species 
(orf virus) level by real-time polymerase chain reaction (PCR); 
standard PCR (i.e., visualization of amplicons by gel electro- 
phoresis) (/) for genus and species was negative. By April 1, 
the lesion had spontaneously healed without scarring. No other 
family members or farm attendants reported similar skin 
lesions. 

Case 2. In May 2004, an adolescent boy aged 16 years was 
bitten on the left hand by a healthy-appearing sheep that he 
was grooming for a county fair in southwestern Illinois. The 
sheep had been vaccinated against orf virus 1 week before the 
patient was bitten. Three weeks after he sustained the bite, 
the patient went to his primary-care physician with three 
nonpruritic, painless vesicular lesions on his left thumb, the 
largest of which was 1.5 cm in diameter. Two lesions were 
eroded vesicles with an erythematous base and white halo 
(Figure 1); the remaining periungual lesion around the nail 
was still intact. The patient reported no constitutional symp- 


toms, and the rest of his physical examination was unremark- 
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FIGURE 1. A thumb with two denuded orf lesions (eroded 
vesicles with an erythematous base and white halo) 


Photo/CDC 


able. Skin from the unroofed vesicle and dry swabs of mate- 
rial from the ulcer beds were submitted to CDC to confirm 
the diagnosis of orf virus infection. Both real-time PCR and 
standard PCR were positive in genus- and species-specific 
assays, confirming the diagnosis of orf virus infection. No treat- 
ment was administered, and the lesions healed spontaneously 
after 2 months. The sheep was removed from the county fair 
once the orf infection was evident, and active case finding 
failed to reveal other orf infections in county fair staff or 
attendees. 

Case 3. On July 28, 2004, a man aged 51 years from Sonoma 
County, California, was referred to an infectious diseases phy- 
sician because of pruritic, painless vesicles on his left hand. 
He had onset of these lesions 10 days after shearing young 
sheep, which had been purchased recently at auction and vac- 
cinated with the live orf vaccine. The patient noted that some 
of the sheep had ulcers on their oral mucosa. He also recalled 
cutting his skin on thistles and burs embedded in the sheep 
wool. He reported no constitutional symptoms. His physical 
examination was only remarkable for five bullae (vesicles >1 cm 
in diameter), 1.0—1.5 cm in diameter, on the back of both 
hands. A punch biopsy specimen of one lesion was sent to the 
Santa Rosa Kaiser Medical Center Pathology Department, and 
serum was submitted to the California State Health Depart- 
ment Laboratory for further testing. Histopathology indicated 
nonspecific inflammation, but serologic evaluation revealed 
parapoxvirus IgM >1:160 and IgG of 1:512, consistent with 
current or recent parapoxvirus infection. All lesions healed 
spontaneously within 2 weeks. 

Case 4. On May 25, 2005, a girl aged 11 years was taken to 
her pediatrician in Nashville, Tennessee, with a 7-mm papulo- 


vesicular lesion on the fourth finger of her left hand. Ten days 


before this visit, her family had vaccinated their sheep against 


orf virus. Five days before her clinic visit, she had cut the 
same finger on a lamb harness. The remainder of her physical 
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examination was unremarkable. The lesion was lanced in clinic, 
producing 3 cc of bloody discharge that was submitted to 
CDC for evaluation of orf virus infection. While laboratory 
results were pending, the patient was treated with amoxicillin- 
clavulanate twice a day for 10 days. Real-time PCR performed 
at CDC confirmed the presence of orf virus using both genus- 
and species-specific primers, and standard PCR assays were 
negative for both primer sets. The lesion healed spontane- 
ously within 1 month. No other family members reported 
similar lesions to the attending physician. 

Reported by: G Green, MD, Dept of Infectious Diseases, Kaiser 
Permanente, Santa Rosa; D Schnurr, PhD, Div of Communicable Disease 
Control, Viral and Rickettsial Disease Laboratory, California Dept of 
Health Svcs. D Knoll, MS N, Vadison Counnh Health Dept, W ood Rive rt 
R Griffith, MPH, C Austin, PhD, Illinois Dept of Public Health 
M Clark, Chautauqua County Dept of Health, Mayville; P Smith, MD, 
A Sullivan-Frohm, New York State Dept of Health. ] Ragsdale, MD, Old 
Harding Pediatrics Hospital, Nashville, Tennessee. F Coronado, MD, Office 
of Workforce and Career De velopme nt; E Goldman, PhD, M Reynolds, 
PhD, IK Damon, MD, PhD, Y Li, PhD, V Olson, PhD, Poxvirus 
Program, Div of Viral and Rickettsial Diseases, National Center for 
Infectious Diseases; ER Lederman, MD, EIS Officer, CD( 


Editorial Note: Although orf virus infection is self-limiting 


in hosts with normal immune systems, it can resemble skin 
lesions associated with potentially life-threatening zoonotic 
infections such as tularemia, cutaneous anthrax, and erysipe- 
loid (2); therefore, rapid and definitive diagnosis is critical. 
lularemia and erysipeloid are generally associated with expo 
sure to rabbits or New World sylvan rodents and swine, 
respectively. Both orf virus infection and naturally acquired 
anthrax in humans can result from exposure to domestic sheep 
and goats; thus, exposure history alone (i.e., animal contact) 
is insufficient to indicate etiology, necessitating laboratory 
evaluation. Histopathologic features include intraepithelial bal- 
looning and intracytoplasmic inclusions (3); however, these 
findings are suggestive and not pathognomonic. Negative-stain 
electron microscopy can confirm a parapoxvirus infection by 
demonstrating classic ovoid cross-hatched virions (Figure 2) 
but cannot distinguish orf virus from other parapoxviruses 
such as paravaccinia (pseudocowpox) virus; serologic testing 
has the same limitation. Only PCR can definitively identify a 
parapoxvirus as orf virus. Two assays have been used by CDC: 
standard PCR (/) and real-time PCR. Cases 1 and 4 described 
in this report demonstrate the increased sensitivity of the newer 
real-time PCR technique (nearly 1,000 times more sensitive 
than standard PCR) (Y. Li, PhD, CDC, personal communi- 
cation, November 2005). This high level of sensitivity has been 
observed for other poxvirus real-time PCR assays validated by 
CDC (4). These assays are ideally performed on frozen tissue 


specimens, vesicle material, or scab debris. 


FIGURE 2. Negative-stain electron microscopic image of orf 
virus, a member of the genus Parapoxvirus 


Photo/CDC 


Iransmission of orf virus to humans occurs after contact 
with infected or recently vaccinated animals and/or fomites 
in conjunction with skin trauma. Orf virus vaccine strains 
have been known to cause outbreaks among sheep (5), and 
three of the illnesses described in this report occurred soon 
after vaccination of the flock. Veterinary vaccines for orf virus 
use nonattenuated, live virus preparations and are intended 
to produce controlled infections in flocks (6). Recently vacci- 
nated animals pose an occupational risk to humans (7). Infec- 
tions in three of the four cases described in this report were 
temporally associated with orf virus vaccination; however, the 
vaccines used to inoculate the animals in question were not 
available for genetic comparison with patient isolates. 

lhree of the four cases described in this report were associ- 
ated with concurrent skin trauma; orf virus infection is facili- 
tated by skin trauma (8), and previous case series have 
associated skin trauma with orf virus infection (3). Trivial 
injury (e.g., pricks from thistle) or substantial trauma (e.g., 
bites) can facilitate transmission of orf virus. Therefore, bar- 
rier protection (e.g., nonporous gloves) and hand washing 
during the care of sheep and goats is recommended whenever 
feasible. These measures are especially important for any per- 
son with a compromised immune system or a chronic skin 
disorder (e.g., eczema) who has contact with overtly infected 
animals. Immunocompromised persons should discuss 
the risks of handling orf-infected animals and infection- 
prevention strategies with their primary-care physicians. 

Human orf virus infection is a common vet preventable 
consequence of contact with sheep and goats. Persons who 
are most likely to be exposed to orf virus (e.g., farm workers) 
might be familiar with the infection and thus might not seek 
medical attention. As a result, clinicians might not be familiar 


with orf virus infections, leading to a delay in diagnosis and 
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unnecessary antibiotic use. Public health personnel should be 
cognizant that orf virus infection is similar in appearance and 


life-threatening infections such as cutaneous 


risk factors to 
anthrax and that skin trauma is a predisposing factor to infec- 
tion. In addition, immunocompromised patients can have 
progressive, destructive lesions requiring medical interventions 
such as antiviral therapy (9) and surgical debridement (/0). 
he relation between vaccination of sheep and goats for ort 
virus and subsequent human orf virus infection should be 
considered in future public health investigations. Barrier pre 
cautions and proper hand hygiene are recommended for the 
prevention of orf virus infection in humans. Upon request 
definitive diagnostic testing for orf virus is available ar CD¢ 


telephone 404-639-4129 


Acknowledgments 
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Rates of Cesarean Delivery Among 
Puerto Rican Women — Puerto Rico 
and the U.S. Mainland, 1992-2002 


Cesarean delivery has been associated with greater risks for 
maternal morbidity (/,2), longer hospital stays, and rehospi- 
talization after childbirth (2,3) than vaginal delivery. On the 
U.S. mainland (i.e., 50 states and District of Columbia), rates 
of total cesarean delivery and primary cesarean delivery (i.e., 
for women without a previous cesarean) per 100 live births 
decreased from 1992 to 1996 before increasing from 1996 
to 2002. During 2002, among all U.S. mainland births 
(approximately 4 million), 26% were by cesarean delivery; 
among all mainland births to women without a previous 
cesarean delivery, 18% were by primary cesarean (4). Cesar- 
ean delivery rates for Puerto Rican women who delivered on 
the U.S. mainland were similar to those for all women on the 
mainland. By contrast, among all 52,747 births in Puerto Rico 
in 2002, 45% were by cesarean delivery; among births in 
Puerto Rico to women without a previous cesarean delivery, 
33% were primary cesarean deliveries (4). In addition, during 
1996-2002, annual rates of vaginal births after cesarean 
delivery (VBAC) (i.e., per 100 live births to women who had 
a previous cesarean delivery) were lower in Puerto Rico than 
on the U.S. mainland. To compare trends in cesarean delivery 
during 1992—2002 among Puerto Rican women who deliv- 


ered in Puerto Rico and on the U.S. mainland, CDC and the 


Puerto Rico Department of Health analyzed birth certificate 
data from the National Vital Statistics System (NVSS). This 
report summarizes the results of that analysis, which deter- 


mined that, during 1992—2002, total and primary cesarean 


rates were consistently higher in Puerto Rico than among 
Puerto Rican women on the mainland. From 1996 to 2002, 
total and primary cesarean rates increased for Puerto Rican 
women in both places of delivery, but rates increased more 
sharply for women in Puerto Rico than on the mainland. The 
results suggest that measures to reduce the number of cesar 
ean deliveries in Puerto Rico should focus on lowering the 
rate of primary cesarean deliveries, especially among women 
at low risk for a cesarean delivery.” 

NVSS birth certificates in Puerto Rico and on the U.S. 
mainland record data regarding method of delivery (i.e., vagi 
nal, VBAC, primary cesarean, or repeat cesarean) (4). In Puerto 
Rico, during 1992-2002, approximately 82%-85% of birth 
certificates listed Puerto Rico as the birthplace of the mother, 


and 10%—13% listed the mother’s birthplace as the U.S. main- 
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land; approximately 5% of mothers who were born outside of 
Puerto Rico or outside of the U.S. mainland were excluded 
from this analysis. Puerto Rican women were defined as 1) 
mothers delivering in Puerto Rico who were born in Puerto 
Rico or on the U.S. mainland and 2) mothers delivering on 
the U.S. mainland who were residents of the mainland and 
reported their Hispanic origin as Puerto Rican on their infant's 
birth certificate. 

his analysis focused on differences by place of delivery 
(i.e., Puerto Rico versus the U.S. mainland). In addition to 
trends in cesarean rates during 1992-2002, certain mater- 
nal characteristics (e.g., age, level of education, and number 
of live births) were examined to determine any associations 
with rates of cesarean delivery and VBAC (5). Data also were 
analyzed to compare rates of cesarean delivery with the 
Healthy People 2010 objective (no. 16-9a) to lower the rate 
of cesarean deliveries to 15% among women at low risk for a 


cesarean delivery giving birth for the first time (6). 


Total and Primary Cesarean Deliveries 
and VBACs 

During 2002, Puerto Rican women had 50,553 live births 
in Puerto Rico. From 1992 (31.4%) to 1996 (31.7%), the 
annual total cesarean delivery rate in Puerto Rico remained 
stable before increasing by 42% from 1996 to 2002 (45.0%) 
(Figure 1). Primary cesarean delivery rates in Puerto Rico 


increased by 4% from 1992 (21.3%) to 1996 (22.1%), then 


FIGURE 1. Cesarean delivery rates* among Puerto Rican 
women,' by place of delivery and year — Puerto Rico and the 
U.S. mainland, 1992-2002 


Rat 
\ 
\ 


Year 


* Per 100 live births 
For births in Puerto Rico, defined as women who were residents of Puerto 
Rico and born in Puerto Rico or on the U.S. mainland (50 states and the 
District of Columbia). For births on the U.S. mainland, defined as women 
who were residents of the U.S. mainland, reported Puerto Rican origin 
and were born in Puerto Rico or on the mainland 


2) 


increased by 52% from 1996 to 2002 (33.5%) (Figure 
The VBAC rate in Puerto Rico remained stable at 8.1% dur- 
ing 1992-1996 before decreasing by 56% from 1996 to 2002 
(3.6%) (Figure 2). 

During 2002, Puerto Rican women had 56,321 live births 
on the U.S. mainland. The annual total cesarean delivery rate 
for Puerto Rican women delivering on the mainland declined 
from 1992 (21.9%) to 1996 (20.8%), then increased by 26% 
from 1996 to 2002 (26.2%) (Figure 1). Primary cesarean 
delivery rates declined from 1992 (15.2%) to 1996 (14.6%), 
then increased by 24% from 1996 to 2002 (18.1%) (Figure 2). 
lhe VBAC rate for Puerto Rican women delivering on the 
mainland increased from 1992 (25.0%) to 1996 (31.2%), then 


decreased by 51% from 1996 to 2002 (15.2%) (Figure 2). 


Cesarean Delivery and Maternal 
Characteristics 

From 1992 to 2002, both in Puerto Rico and on the U.S. 
mainland, rates of total cesarean delivery for Puerto Rican 
women increased with maternal age and within age groups 
(Table). In Puerto Rico, the greatest increase was in the young- 
est group (aged <20 years), doubling from 18.5% to 37.6%. 
On the mainland, the greatest increase was among women 
aged 35-39 years, increasing 23% from 33.2% to 40.9%. 


During 2002, the highest rates both in Puerto Rico and on 


FIGURE 2. Rates of primary cesarean delivery* and vaginal 
birth after cesarean delivery (VBAC)' among Puerto Rican 
women,’ by place of delivery and year — Puerto Rico and the 
U.S. mainland, 1992-2002 
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Year 


* Per 100 live births to women who had never had a cesarean delivery 

. Per 100 live births to women with a previous cesarean delivery 

* For births in Puerto Rico, defined as women who were residents of Puerto 
Rico and born in Puerto Rico or on the U.S. mainland (50 states and the 
District of Columbia). For births on the U.S. mainland, defined as women 
who were residents of the U.S. mainland, reported Puerto Rican origin, 
and were born in Puerto Rico or on the mainiand 
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TABLE. Number and rate* of cesarean deliveries amon 


Puerto Rico and the U.S. mainland, 1992 and 2002 


g Puerto Rican women,! by place of delivery and maternal characteristics — 





Characteristic 


Place of delivery 





Puerto Rico 





1992 2002 





No (Rate) No. 


(Rate) 


U.S. mainiand$ 





1992 2002 








No. (Rate) (Rate) 





Maternal birthplace 


Total 
Age group (yrs) 


No. of live births’ 


Education (yrs) 


22,740 


19,395 (31.4) 


Ac 


(45.0) 


7 


) 


9 


9 622 


14,714 


(21.9) 
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Rico were among the youngest and least educated women; 
however, the highest rates remained among women aged >40 
years and those with the highest levels of education. 

During 2002, the rate of cesarean delivery among women 
at low risk for a cesarean delivery giving birth for the first 
time in Puerto Rico was 44.8%, nearly three times the Healt/y 
Pe ople 2010 target of 15% for women at low risk for a cesar- 
ean delivery and nearly double the 22.6% rate for Puerto Rican 
women at low risk for a cesarean delivery who delivered on 
the U.S. mainland. The cesarean rate (22%) for first births to 
all women at low risk for a cesarean delivery who delivered in 
the United States was similar to that for Puerto Rican women. 
Cesarean deliveries put women at greater risk for maternal 
morbidity (/,2) and can lengthen hospital stays and make re- 
hospitalization more likely (2,3). During 2002, among women 
delivering in Puerto Rico with a previous cesarean delivery, 
approximately 96% had a repeat cesarean delivery. Whether 
VBAC or repeat cesarean delivery poses greater risk for a 
mother and infant is unresolved (7). \ccording to the Ameri- 
can (¢ ‘ollege of Obstetricians and Gy necologists, most women 
with one previous cesarean delivery are candidates for VBAG 
However, individual risk factors need to be considered; there 
fore, the ultimate decision regarding mode of delivery should 
rest with the patient and her provider (8). Measures to reduce 
the cesarean delivery rate in Puerto Rico should focus on low- 
ering the rate of primary cesarean deliveries, especially among 
women at low risk for a cesarean delivery (9). 

The findings in this report are subject to at least three limi 
tations. First, because Hispanic ethnicity of the mother is not 
recorded on birth certificates in Puerto Rico, a small number 
of live births in Puerto Rico included in the analysis might 
have been to women who were born in Puerto Rico or on the 
U.S. mainland but were not of Puerto Rican origin. Second, 
certain information that might influence differences in rates 
of cesarean delivery and VBAC (e.g., reason for cesarean 
delivery, type of hospital, or type of insurance coverage) is not 
currently collected on birth certificates. Finally, no distinc- 
tion could be made between cesarean deliveries that were elec- 
tive and those resulting from medical indications or conducted 
as emergency procedures. 

Why cesarean delivery rates in Puerto Rico are higher and 
increasing at a faster rate than those among Puerto Rican 
women deli ering on the U.S. mainland is not known. High 
rates of cesarean delivery also have been reported among 
women delivering in certain Latin American countries, with 
rates highest in private hospitals (/0). The higher rates in 
Puerto Rico might be associated with differences in maternal 
characteristics, attitudes toward cesarean delivery, obstetric 
practices, or health insurance coverage. Further research is 


needed to examine these factors and their potential associa- 


tion with rates of cesarean delivery and VBAC among Puerto 


Rican women. 
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Surveillance for Early Detection 
of Disease Outbreaks at an Outdoor 
Mass Gathering — Virginia, 2005 


Implementing public health surveillance at mass gatherings 


might help detect outbreaks or possible acts of biologic ter- 
rorism and enable prompt public health intervention. In July 
2005, a daily syndromic sentinel surveillance system was imple- 
mented to monitor disease and injury among approximately 
¢3,000 youths and adults attending a 10-day camping event 
held every 4 years by a national youth organization. Camp 
activities began on July 25, 2005, and included events such as 
mountain boarding, rappelling, and whittling. This report 
describes public health surveillance and response activities 
during the 10-day event and presents recommendations for 
health surveillance at large outdoor events. Public health sur- 
veillance should be implemented at mass gatherings to facili- 
tate rapid detection of outbreaks and other health-related 
events and enable public health teams to respond with timely 


control measures. 
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system alerted staff within 24 hours to a third group (C) with 


GI illness; 15 (38%) of 40 campers from group C were ill 
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during the entire event. A call from a physician in another 
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FIGURE. Number of reported cases of gastrointestinal illness 
among attendees of a mass outdoor gathering, by group of 
campers and date of onset — Virginia, July 20—August 2, 2005 
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cally similar and differed by only a single nucleotide. The group 
B isolate was genetically distinct from that of groups A and C; 
viral sequences were not able to be obtained from Group D. 

Control measures implemented for GI infection clusters 
identified during arrival screening included isolation for 48 
hours and use of separate toilet, shower, and hand-washing 
facilities. Persons who were symptomatic were restricted from 
preparing and handling food fcr the remainder of their stay at 
the encampment. Hand washing was reinforced to campers 
on a daily basis. In accord with public health team recom- 
mendations, any persons with new symptomatic cases from 
Gl infection clusters were isolated in the medical clinic for up 


to 45 hours after resolution of symptoms. 


Heat-Related Events 


During July 24—August 2, a total of 14,857 injury and ill- 


ness events were logged among campers, visitors, and staff at 
medical clinics. Of these, 3,486 (23.5%) were for heat- 
related conditions; cases were designated by the surveillance 
system in one of two illness categories: “heat (skin/sunburn)” 
or “heat (exhaustion/stroke).” A total of 1,624 persons were 
treated specifically for heat-related exhaustion/stroke, with a 
mean daily rate of 3.7 cases per 1,000 persons; 194 persons 
were transported to the onsite hospital for treatment. The daily 
rate of heat-related exhaustion/stroke and heat-index* mea- 
surements ranged from 0.4 to 11.5 cases per 1,000 persons 
and 86 F (30 C) to 121 F (49.4 C), respectively. The highest 
rate of heat-related exhaustion/stroke, 11.5 cases per 1,000 
persons, was observed on July 27. On this day, the heat index 
was 121 F (49.4 C), the highest observed during the entire 
camping event, and attendees were exposed to other stressful 
conditions, such as hiking and standing in direct sunlight in a 
stadium for several hours awaiting a special event, without 
adequate water or shade structures. 

rhe special event was rescheduled for July 31; additional 
shade structures and portable water reservoirs were provided 


and air-conditioned buses were used as cooling stations. 


Although the heat-index on July 31 was 90 F (32.2 C), par- 
ticipants at the gathering experienced one of the lowest rates 
of heat-related exhaustion/stroke during the 10-day event, with 


approximately 0.6 cases per 1,000 persons. 


Other Illness and Injury Events 


\ total of 3,959 (26.7%) injury/illness events were classi- 


fied as “other” and included such health problems as blisters, 


nosebleeds, and dental problems. Injuries (including lacera- 





tions and abrasions) were common during the surveillance 
period, accounting for 2,795 (18.8%) visits. Other reasons 
for seeking medical care included 1,016 (6.8%) visits for res- 
piratory problems, 453 (3.0%) for ticks, 1,377 (9.3%) for 
bites/stings, 417 (2.8%) for rashes, and 96 (0.6%) for cardio- 
vascular problems (e.g., high blood pressure or chest pain). 
Five adult deaths occurred during the 8-day event, one caused 
by myocardial infarction and four caused by electrocution. 
Reported by: M/ Coletta, MPH, L Dewey, MPH, M White-Russell, 
T Powell, MPH, Virginia Dept of Health. D Toney, PhD, Virginia Dit 
of Consolidated Laboratory Sves. ] Cheek, MD, D Wong, MD, P Young, 
MPH, Indian Health Suc. E Melius, MN, MPH, S Sandhu, PhD, EIS 
officers, CD( 

Editorial Note: The findings in this report underscore the 
utility of public health screening and surveillance at mass gath- 
erings and the importance of implementing prevention and 
control measures on the basis of surveillance data. Syndromic 
surveillance, in conjunction with active visits with subcamp 
medical staff to reinforce surveillance importance and inquire 
about illness, alerted the epidemiology team to the GI out- 
break in group C and heat-related events and enabled the 
public health team to monitor other iniury and illness trends. 
By following up on illness and injury clusters identified daily 
by syndromic surveillance throughout the event, the public 
health team was able to implement control measures for the 
GI illness outbreak and recommend measures for preventing 
heat-related illness. 

Initial screening detected two of four GI illness outbreaks; 
syndromic surveillance, in conjunction with active visits to 
subcamp medical personnel, alerted the team to two addi- 
tional GI illness outbreaks within 24 to 36 hours. Similar find- 
ings (i.e., three laboratory-confirmed norovirus outbreaks) 
were detected through initial screening at a camp sponsored 
by the same organization in 2001; however, no additional GI 
illness outbreaks were identified by the syndromic surveillance 
system implemented at that camp (/). Syndromic surveillance 
at a smaller outdoc. gathering of a different group in Pennsyl- 
vania in 1999 identified diarrheal illnesses, musculoskeletal 
injuries, and bites as the most common events for which par- 
ticipants sought care (2). An outbreak of shigellosis at a mass 
gathering in 1987 subsequently spread to the general public 
after the group had dispersed (3); that example highlights the 
importance not only of identifying outbreaks quickly at mass 
gatherings, but also of implementing control measures to pre- 
vent further transmission of illness to the community after 
the event. 

\lthough no deaths associated with heat-related illness 
occurred during this 10-day mass gathering, 1,624 heat- 


related exhaustion cases were observ ed among approximately 
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+3,000 attend uring 1979-2002, a total of 8,966 heat 
related deatl documented in the United States (4 
ith rate averages from 230 to 1,700 
veather conditions (5). Expo 
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a range O 1calt-Tre 


1 
i) ft 
i 


ind heal 


hidie 
MOPrvDIaily 


‘ 1 ; e 
site; 2 implementing a syndromic surveillance system with 


clear case definitions for injury/illness syndromes, combined 


with education for system users; 3) assessing the usefulness of 
an electronic medical record 


immediate and real-time disease reporting; 4) estimating lo 


, ae oe ld all 
system, which would allow fot 


cal response capacity for laboratory diagnosis and emergency 


- ] 
medical treatment; and yreparing triage and evacuation 


systems. 
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FIGURE 1. Estimated influenza activity levels reported by state 
epidemiologists, by state and level of activity* — United States, 
January 8-14, 2006 





8 


£ 











*Levels of activity are 1) widespread: outbreaks of influenza or increases 
in influenza-like illness (ILI) cases and recent laboratory-confirmed influ- 
enza in at least half the regions of a state; 2) regional: outbreaks of influ- 
enza or increases in IL! cases and recent laboratory-confirmed influenza 
in at least two but less than half the regions of a state; 3) /oca/: outbreaks 
of influenza or increases in ILI cases and recent laboratory-confirmed 
influenza in a single region of a state; 4) sporadic: small numbers of labo- 
ratory-confirmed influenza cases or a single influenza outbreak reported 
but no increase in cases of ILI; and 5) no activity 


the largest numbers of specimens testing positive for influ 

enza have been reported from the Mountain (754 positives) 

and Pacific (479 positives) regions, accounting for 36.0% and 
%, respectively, of positive tests reported during the 2005 


06 influenza season. The percentage of outpatient visits for 


influenza-like illness (ILI)’ decreased during the week ending 


January 14 and is below the national baseline.** The percent 


age of deaths attributed to pneumonia and influenza (P&1) 
was below the epidemic threshold for the week ending 


January 14. 


Laboratory Surveillance 

During January 8—14, World Health Organization (WHO) 
collaborating laboratories and National Respiratory and 
Enteric Virus Surveillance System (NREVSS) laboratories in 
the United States reported testing 2,016 specimens for influ- 


enza viruses, ot which 238 (11.8%) were positive. Of these, 





105 were influenza A (H3N2) viruses, two were influenza A 
(H1N1) viruses, 125 were influenza A viruses that were not 
subtyped, and six were influenza B viruses. 

Since October 2, 2005, WHO and NREVSS laboratories 
have tested 43,434 specimens for influenza viruses, of which 
2,092 (4.8%) were positive. Of these, 2,026 (96.8%) were 
influenza A viruses, and 66 (3.2%) were influenza B viruses. 
Of the 2,026 influenza A viruses, 1,082 (53.4%) have been 
subtyped; 1,075 (99.4%) were influenza A (H3N2) viruses, 


and seven (0.6%) were influenza A (H1N1) viruses. 


P&I Mortality and ILI Surveillance 

During the week ending January 14, P&I accounted for 
7.8% of all deaths reported through the 122 Cities Mortality 
Reporting System. This percentage is below the epidemic 
threshold"’ of 8.1% (Figure 2). 

he percentage of patient visits for ILI was 2.1%, which is 
below the national baseline of 2.2% (Figure 3). The percent- 
age of patient visits for ILI ranged from 1.1% in the West 
North Central region to 4.6% in the West South Central 


region. 





line proportion of P&I deaths reported by the 122 

ing System is projected using a robust regression 
la periodic regression model IS ipplied to the observed 
s trom P&I that occurred during the preceding 5 years 


1 


, eet 
hreshold 1.645 standard deviations above the seasonal 


FIGURE 2. Percentage of deaths attributed to pneumonia and 
influenza (P&l) reported by the 122 Cities Mortality Reporting 
System, by week and year — United States, 2002-2006 


* The epidemic threshold is 1.645 standard deviations above the seasonal 
, baseline percentage 
The seasonal baseline is projected using a robust regression procedure 
that applies a periodic regression model to the observed percentage of 
deaths from P&I during the preceding 5 years 











76 MMWR 


January 27, 2006 





FIGURE 3. Percentage of visits for influenza-like illness (ILI) 
reported by the Sentinel Provider Surveillance Network, by week — 
United States, 2003-04, 2004-05, and 2005-06 influenza seasons 


* The national baseline was calculated as the mean percentage of visits for 
ILI during noninfluenza weeks for the preceding three seasons, plus two 
standard deviations. Noninfluenza weeks are those in which <10% of labo- 
ratory specimens are positive for influenza. Wide variability in regional 
data precludes calculating region-specific baselines; therefore, applying 
the national baseline to regional data is inappropriate 


Pediatric Deaths and Hospitalizations 
During October 2, 2005—January 14, 2006, CDC received 
reports of 10 influenza-associated deaths in U.S. residents aged 
18 years. Eight of the deaths occurred during the current 
influenza season and two occurred during the 2004—05 influ 
enZa season 
During October 1, 2005—January 7, 2006, the preliminary 
influenza-associated hospitalization rate reported by the 


Emerging Infections Program EIP) tor children aged 0-17 





years was 0.18 per 10,000. For children aged 0-4 years and 
5-17 years, the rate was 0.48 per 10,000 and 0.02 per 10,000, 
respectively. During October 30, 2005—January 7, 2006, the 
New Vaccine Surveillance Network’$ (NVSN) reported no 


laboratory-confirmed influenza-associated hospitalizations 


among children aged 0-4 years. EIP and NVSN hospitaliza- 


tion rate estimates are preliminary. 


Human Cases of Avian Influenza A (H5N1) 
No human case of avian influenza A (H5N1) virus infec- 
tion has ever been identified in the United States. From 
December 2003 through January 14, 2006, a total of 151 
laboratory-confirmed human cases of avian influenza A 
(H5N1) infections were reported to WHO from Cambodia, 
China, Indonesia, Thailand, Turkey, and Viet Nam.*** Of 
these, 82 (54%) were fatal (Table). This represents an increase 
of one case and one death in China and two cases and two 
deaths in Indonesia reported since January 14, 2006. The 
majority of cases appear to have been acquired from direct 
contact with infected poultry. No evidence of sustained hu- 
man-to-human transmission of HSN1 has been detected, al- 
though rare cases of human-to-human transmission likely have 


occurred (/). 





ae ‘ * } j 
The New Vaccine Surveillance Network (NVSN) conducts surveillance in 


Monroe Count lron County, Ohio; and Davidson County 


Reference 
|. Ungchusak K, Auewaraku owell SF, et al. Probable person-t¢ 
person transmission of an influenza A (H5N1). N Engl J Med 


2005:352:333 


TABLE. Number of laboratory-confirmed human cases and deaths from avian influenza A (H5N1) infection reported to the World 


Health Organization — worldwide, 2003-2006” 





Cambodia China 


indonesia 


Thailand Turkey Viet Nam Total 





Year of onset No. Deaths No. Deaths No. Deaths 


No. Deaths No. Deaths No. Deaths No. Deaths 





2003 0 0 
2004 
2005 
2006 


Total 


0 0 ( 3 3 3 3 
12 29 20 32 
2 ) 61 19 41 

2 0 0 6 

14 93 42 82 





"As of January 23, 2¢ 
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Notice to Readers 





2006 Annual Conference on Antimicrobial 
Resistance, June 26-28, 2006 


CDC and 10 other national agencies and organizations will 
collaborate with the National Foundation for Infectious Dis- 
eases in sponsoring the 2006 Annual Conference on Antimi- 
crobial Resistance (including basic science, prevention, and 
control), June 26-28, 2006, at the Hyatt Regency Bethesda 
in Bethesda, Maryland. Twenty-eight invited speakers will 
address such topics as rapid diagnostics, community- 
associated methicillin-resistant Staphylococcus aureus infections, 


the reemergence of Clostridium difficile, controversies in anti- 


microbial resistance, innovations and increasing efficiency in 


clinical trials for infectious disease, and vaccines as a strategy 


for preventing and controlling drug-resistant infections. 

Oral and poster presentations will be selected through peer 
review of submitted abstracts. Deadline for submission of 
abstracts is March 3, 2006. Information regarding the pre- 
liminary program, abstract submission, registration, and 
hotel accommodations is available at http://www.nfid.org/con- 
ferences/resistance06 and by e-mail (resistance@nfid.org), fax 
(301-907-0878), telephone (301-656-0003, ext. 19), or mail 
(NFID, Suite 750, 4733 Bethesda Avenue, Bethesda, MD 
20814). 





30 7 
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QuickStats 


FROM THE NATIONAL CENTER FOR HEALTH STATISTICS 


Percentage of Persons Aged >18 Years Reporting Severe 
Headache or Migraine During the Preceding 3 Months, 
by Sex and Age Group — United States, 2004 





55-64 


Age group (yrs) 


In 2004, the percentage of adults who experienced a severe headache or migraine during the 
preceding 3 months decreased with age, from 18% among persons aged 18-44 years to 6% among 
persons aged >75 years. In every age group, the proportion of women who experienced severe 
headache or migraine was greater than that of men. 


SOURCE: 2004 National Health Interview Survey. Available at http://www.cdc.gov/nchs/nhis.htm. 


Women 


Men 
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Erratum: Vol. 55, No. 2 
In the QuickStats 


Percentage of Persons Aged 15—44 Years 
Overall Tested for Human Immunodeficiency Virus (HIV) 
During the Preceding Year and Perce 


nt 
) rr t 
Partners of 


ntage by Number of Sex 


Opposite Sex ( 


int 1 nth 
OCCUTTCQ 


nited States, 2002, an 
CTrTol rirst sentence 
tence should read as follows: “In 2002, among all persons 
+4 s, 15.1% (approximately 18.3 million per- 


had bx n tested fo! HI\ 


sons) | during the preceding vear 
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TABLE I. Provisional cases of infrequently reported notifiable diseases (<1,000 cases reported during the preceding year) — United States, week 


ending January 21, 2006 (3rd Week)* 





Disease 


Current 


week 


Cum 
2006 average’ 


5-year 
weekly 


Total cases reported for previous years 





2005 


2004 


2003 


2001 


States reporting cases during current week (No.) 





Anthrax 




















2002 
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TABLE Ii. Provisional cases of selected notifiable diseases, United States, weeks ending January 21, 2006, and January 22, 2005 (3rd Week)* 





Chiamydia' 


Coccidioidomycosis 


Cryptosporidiosis 





Current Previous 52 weeks Cum 
week 


Current Previous 52 weeks 
Med 


Max 


Cum 
2006 


Current Previous 52 weeks Cum 
week Med Max 2006 





Reporting area week Med Max _ 2006 
United States 37 18,509 20,410 


New England 


Atlantic 


Mid 


E.N. Central 


W.N. Central 


E.S. Central 


W.S. Central 


Mountain 


Pacific 


1 


29,524 47,53 17 88 


305 


) 


133 


N 
N 


12 68 865 61 
34 1 





A 


Northerr 


Mariana Islands 
N: Not notifiable 


2005 and 2006 are 


reported « 


i ases 


Jata tor reporting years provisional 


nfections caused by Chlamydia trachomatis 


Disease Surveillance S 


i refers to genita 
jata reported through the National Electronic 


are not inciuded this week 
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year-to-date cot 
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TABLE Il. (Continued) Provisional cases of selected notifiable diseases, United States, weeks ending January 21, 2006, and January 22, 2005 
(3rd Week)* 





Haemophilus influenzae, invasive 
Giardiasis Gonorrhea as All ages, all serotypes 
Current Previous 52 weeks Cum Current Previous 52 weeks Cum Current Previous 52 weeks Cum 
Reporting area week 2006 week Med Max 2006 week Med Max 2006 
United States 115 405 3,450 6,200 7,441 11,398 13 


New England 1 
Connecticut 

Maine 

Massachusetts 

New Hampshire 

Rhode Island 

Vermont 








Ww 
o 
| 


18 45 53 102 229 231 
— 1 37 163 16 
2 2 7 5 
38 50 86 145 
4 4 9 17 
6 8 25 44 
2 1 4 4 
Mid. Atlantic x 67 58 73 450 
New Jersey 7 2 51 
New York (Upstate) 4 7 29 79 
New York City 5 32 9g : 196 
Pennsylvania . 3C 50 124 
E.N. Central 
Illinois 
Indiana 
Michigan 
Ohio 
Wisconsin 


W.N. Central 


kc 


wo-D oO 
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ooo-C00OW 


—-NWwWO—-DNM 


967 1,204 
166 64 
385 180 
408 300 
27 660 
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Cum: Cumulative year-to-date counts Med: Median Max: Maximum 
ovisional 


ronic Disease Surveillance System (NEDSS). Because of a technical problem with hardware, NEDSS data from 
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TABLE Il. (Continued) Provisional cases of selected notifiable diseases, United States, weeks ending January 21, 2006, and January 22, 2005 


(3rd Week)* 





Reporting area 


Hepatitis (viral, acute), by type 





A B Legionellosis 





Current Previous 52 weeks Cum Cum Current Previous 52 weeks Cum Current Previous 52 weeks Cum 





United States 


New England 


Mid. Atlantic 


E.N. Central 


W.N. Central 


S. Atlantic 


E.S. Central 


W.S. Central 


Mountain 


Pacific 


week Med Max 2006 2005 week Med Max 2006 week Med Max 2006 


139 01 13 3¢ 110 42 


4 
1 5 





ana isiands 


N: Not notifiable um: Cumulative year-to-date counts Med: Median Max: Maximum 


r reporting years 5 and 2006 are provisional 
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TABLE Il. (Continued) Provisional cases of selected notifiable diseases, United States, weeks ending January 21, 2006, and January 22, 2005 


(3rd Week)* 





Lyme disease 





Current Previous 52 weeks Cum 


Malaria 





Current Previous 52 weeks Cum Cum 


week Med Max 2006 2005 





Reporting area week Med Max 2006 
United States 22 291 1,316 74 


New England 


Mid. Atiantic 


E.N. Central 


W.N. Central 


Ka 


S. Atlantic 


E.S. Central 


W.S. Central 


Mountain 


Pacific 


Q 23 45 3 61 


4 





Med: Mediar Max: Max 


technical problem with hardware, NEDSS data from 
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TABLE II. (Continued) Provisional cases of selected notifiable diseases, United States, weeks ending January 21, 2006, and January 22, 2005 
(3rd Week)* 





Meningococcal disease, invasive 
All serogroups Serogroup unknown Pertussis 
Current Previous 52 weeks Cum Cum Current Previous 52 weeks Cum Cum Current Previous 52 weeks Cum Cum 
Reporting area week Med Max _ 2006 2005 week Med Max 2006 2005 week Med Max 2006 2005 
United States 1 19 4€ 3 83 1 1 3 29 47 Ss 424 593 347 1,386 











New England 1 ) 2 3 1 f 4 50 96 
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TABLE Il. (Continued) Provisional cases of selected notifiable diseases, United States, weeks ending January 21, 2006, and January 22, 2005 
(3rd Week)* 





Rabies, animal Rocky Mountain spotted fever Salmonellosis 
Current Previous 52 weeks Cum Cum Current Previous 52 weeks Cum Cum Current Previous 52 weeks Cum 
Reporting area week Med Max 2006 2005 week Med Max 2006 2005 week Med Max 2006 
United States 29 104 16¢ € 420 4 124 ( 25 








: 3 98 24 3 259 793—«*1,431 879 
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New England 


Mid. Atlantic 


E.N. Central 


W.N. Central 
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>, NEDSS data from 
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TABLE II. (Continued) Provisional cases of selected notifiable diseases, United States, weeks ending January 21, 2006, and January 22, 2005 
(3rd Week)* 





Shiga toxin-producing E. coli (STEC)' Shigellosis 
Current Previous 52 weeks Cum Cum Current Previous 52 weeks Cum Cum 
Reporting area week Med Max _2006 2005 week Med Max 2006 2005 
United States 1 154 f 63 85 445 3 


Streptococcal disease, invasive, group A 
Current Previous 52 weeks Cum Cum 
week Med Max 2006 2005 








61 445 30 43€ 


New England 


Mid. Atlantic 


E.N. Central 


W.N. Central 


S. Atlantic 


E.S. Central 


W.S. Central 


Mountain 


Pacific 





anas 

N: Not notifiable um: Cumulative year-to-date counts Med: Median Max: Maximum 
) visiona 
0157:H7; Shiga toxin positive, ser 10n-0157; and Shiga toxin positive, not serogrouped 
ta reported through the National 


Electronic Disease Surveillance System (NEDSS). Because of a technical problem with hardware. NEDSS data 
are not included tt 
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TABLE Il. (Continued) Provisional cases of selected notifiable diseases, United States, weeks ending January 21, 2006, and January 22, 2005 
(3rd Week)* 





Streptococcus pneumoniae, invasive disease 
Drug resistant, all ages Syphillis, primary & secondary Varicella (chickenpox) 
Current Previous 52 weeks Cum Cum Current Previous 52 weeks Cum Cum Current Previous 52 weeks Cum 
Reporting area week Med Max _ 2006 2005 week Med Max 2006 2005 week Med Max 2006 








United States 33 45 ) f 1 


A7c 4 


) 475 517 1.768 1.569 
New England 


Mid. Atlantic 


Jf 


E.N. Central 


W.N. Central 


S. Atlantic 


E.S. Central 


W.S. Central 
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NEDSS data from 
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TABLE Il. (Continued) Provisional cases of selected notifiable diseases, United States, weeks ending January 21, 2006, and January 22, 2005 


(3rd Week)* 





West Nile virus disease’ 





Neuroinvasive 





Current 
week 


Cum 
2006 


Previous 52 weeks 
Reporting area 


Non-neuroinvasive 





Current 
week 


Cum 
2005 


Cum Cum 


2006 


Previous 52 weeks 





Med Max 
United States 149 


New England 


Mid. Atlantic 


E.N. Central 


W.N. Central 


S. Atlantic 


E.S. Central 


W.S. Central 


Mountain 


Pacific 


Med Max 2005 





Jational Center for 
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TABLE Ill. Deaths in 122 U.S. cities,* week ending January 21, 2006 (3rd Week) 





All causes, by age (years) 


All causes, by age (years) 





Reporting Area 





All 
Ages >65 45-64 25-44 sail <1 


Q 11 4 





P&l' 
Total 


Reporting Area 





All 
Ages >65 


45-64 | 25-44 





New England 
R A) 


Boston, MA 


Mid. Atlantic 


A i 1 


E.N. Central 


W.N. Central 


625 44i 45 
51 10 37 
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+5 





S. Atlantic 
Atlanta, GA 
Baltimore, MD 


harlotte, NC 


936 
115 


369 96 
59 15 
34 
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FIGURE |. Selected notifiable disease reports, United States, comparison of provisional 
4-week totals January 21, 2006, with historical data 
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